International Journal of Research Studies in Biosciences (IJRSB) “~
Volume 5, Issue 9, 2017, PP 11-15 m
ISSN No. (Online) 2349-0365

DOI: http://dx.doi.org/10.20431/2349-0365.0509003
www.arcjournals.org

Dna Laddering, Rt-Pcr and in Silico Interaction Studies for
Aqueous Leaf Extracts of Ipomoea Sepiaria as Anticancer Agents
Towards Pc-3 Cell Lines

Sudhakar Meesala®,” Satyanarayana Rentala’, DSVGK Kaladhar®

'Department of Biotechnology, JNTUH, Hyderabad
’Department of Biotechnology, GITAM University, Visakhapatnam - 530045
®Dept. of Microbiology and Bioinformatics, Bilaspur University, Bilaspur (CG)-495001

*Corresponding Author: Sudhakar Meesala, Department of Biotechnology, JINTUH, Hyderabad

Abstract: Apoptosis is a process of programmed cell death (pcd) involved in the cellular process resulting
endonuclease cleavage of DNA into fragments and nucleosomal ladders. The effect of the aqueous leaf extract
by Ipomoea sepiaria (family: Convolvulaceae) on PC-3 cell lines were tested for the assessment of toxicity
levels at the biochemical level for apoptosis. There is no toxic effect on normal cells as there is no DNA
fragmentation observed when the gels in 2uM and 10uM extracts treated with PC-3. The RT-PCR MDR1 and
TNFa primes yielded product of 246bp based on comparing bands by the primer. The proteins has shown
functional relationships with tumor necrosis factor-mediated signaling pathway, cellular response to tumor
necrosis factor, death-inducing signaling complex assembly, regulation of response to external stimulus and
extrinsic apoptotic signaling pathway. Studies on DNA Ladder and cleavage through RT-PCR and protein
interactions shows the presence of relationships and signaling process between MDR1 and TNF alpha.
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1. INTRODUCTION

Breast and prostate cancers are preferably metastasize in the skeleton and boost bone desorption by
osteoclasts. Alendronate pretreatment very effectively inhibited in vitro invasion of prostate cancer
cells and play a possible role of the mevalonate pathway in invasion and migration of PC-3 cells [1]
As per Lansky et al., 2005 experimental reports, Human PC-3 prostate cancer cells are inhibited at
gross dosage (4 p g/ml) from aqueous compartments or oily compartment of pomegranate fruit
(Punica granatum) [2]. Antisense oligodeoxynucleotides (ASODNS) when targeted against Testoste-
rone-repressed prostate message-2 (TRPM-2) enhance chemosensitivity in human androgen-indepe-
ndent prostate cancer PC-3 cells [3].

The polyphenol-rich sweet potato greens [Ipomoea batatas leaves or greens] extract (SPGE) exerts
considerable antiproliferative activity with prostate cancer cell lines through normal prostate epithelial
cells [4]. In both in vitro and in vivo experimentation methods, SPGE perturbed cell cycle progression
shows reduced modulated cell cycle, apoptosis regulatory molecules, clonogenic survival and induced
apoptosis in human prostate cancer PC-3 cells.

In the present decades, medicinal plants are considered as one of the medicinal source plants which
are having minimum side effects and having natural cure [5, 6]. Ipomoea sepiaria (. sepiaria), an
important ethanomedicinal plant [7], onsidered as a source plant in classical Ayurvedic drug
Lakshmana known for the treatment of leucorrhoea and infertility [8]. Aqueous hot water extract of
Bankalmi (Ipomoea sepiaria) is also efficiently used in the control of hispa beetle [9], bean aphid
Aphis craccivora Koch [10] , pulse beetle -Callosobruchus maculates [11]. Etc. There are no reports
on Ipomoea sepiaria as anticancer agents for MCF-7 and PC-3 cell lines
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2. MATERIALS AND METHODS
2.1. Collection of Plant Material

Fresh leaves of Ipomoea sepiaria were collected from surrounding areas of Visakhapatnam, India. The
dust particles were removed by washing leaves of Ipomoea sepiaria with double distilled water. The
leaves were shade dried and then grounded to powder using mortar and pestle. The obtained
powdered samples were then stored in an airtight closed bottle and were used for further experiments.

2.2.Preparation of Plant Extract of Ipomoea Sepiaria

About 20gms of the plant powder of Ipomoea sepiaria was taken in 250 ml Erlenmeyer flask. The
material was boiled with 100 ml of double distilled water, filtered with Whatman Filter paper no. 1
after cooling and was stored at 4°C for further experimentation.

2.3.Dna Laddering on Ipomoea Sepiaria Treated Lymphocytes

DNA Laddering was performed to identify the toxicity levels of the DNA formulation by Ipomoea
sepiaria on normal cells. Fresh healthy blood sample was collected and the lymphocytes were treated
with DNA-formulated Ipomoea sepiaria with two different concentrations of 2 and 10 pM and
incubated at 37°C for 48-96 hours. DNA was isolated by simple, rapid, nonenzymatic method [12].
Gel Electrophoresis was performed using 1% agarose gel (1.0 gm of agarose in 100ml TEB 1X
buffer) the gel was observe. Cell were grown and checked for the expression drug resistant markers
using reverse transcriptase PCR (RT-PCR).

2.4.Reverse Transcription PCR

From the extract, mMRNA was isolated using Trizol solution. Freshly prepared cDNA was synthesized
from mRNA using cDNA Synthesis Kit (ANTP mixture). The obtained cDNA samples were subjected
to PCR amplification with primers selective for mdrl gene. As an internal control, the GAPDH gene
was used for comparison. The reactions were performed with hot start at 95°C for denaturation, 60°C
for annealing, and 72°C for amplification for 35 cycles. The amplified products were resolved on 1.5
% agarose gel and visualized by ethidium bromide staining, and the image recorded

2.5.MDR 1 RT-PCR

Primers were designed based on MDR1 sequences available in the GenBank database (accession no.
M14758) with an online primer design software program (Primer 3).

For full-length MDR1 RT-PCR, primer sequences were
forward primer (1-20): 5-ATGGATCTTGAAGGGGACCG-3'
reverse primer (3822-3842)): 5- TCACTCCGCCTTTGTTCCAGC-3’

Homo sapiens P-glycoprotein (PGY1) mRNA, complete cds
4,646 bp mRNA.

Map: 7q21.

Accession: M14758.1 Gl. 187468

2.6. TNF alpha RT-PCR

TNF alpha is an protein coding gene type that plays an important role in apoptosis is a popular
housekeeping_standard used in gene expression and Genbank studies.

For full-length TNF alpha RT-PCR, primer sequences were
TNF alpha — Forward primer - ACT GAACTT CGG GGT GAT TG
TNF alpha — Reverse primer - GCT TGG TGG TTT GCT ACG AC
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TNF tumor necrosis factor [ Homo sapiens (human) ]

Gene ID: 7124, updated on 8-May-2017

~ Summary NIE

Official Symbol TNF provided by HGHC
Official Full Name tumor necrosis factor provided by HGNC

Primary source HGNC:HGNC: 11852

See related Ensembl:ENSGO0000232810 MIM:191160: Veqa:OTTHUMGO0000031194

Gene type protein coding

RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukarycta: Metazoa; Chordata; Craniata; Vertebrata; Eutelecstomi; Mammalia: Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae: Homo

Also known as DIF; TNFA; TNFSF2; TNLG1F; TNF-alpha

2.7.Protein-Protein Interaction
String database (https://string-db.org/) is used for understanding protein-protein interaction studies.
3. RESULTS AND DISCUSSION

The effect of the aqueous extract by Ipomoea sepiaria on PC-3 cell lines were tested for the
assessment of toxicity levels at the biochemical level for apoptosis. Submarine gel electrophoresis
provides a rapid and convenient way to check the quality of DNA and its physical state.
Electrophoresis analysis of DNA using agarose gel can confirm DNA integrity. Smears on gel
indicate fragmented DNA and intact DNA will give a clear band (Marker).

Figure 1 show that there is no toxic effect on normal cells as there is no DNA fragmentation observed
in the gels in 2uM and 10uM extracts treated with PC-3 cell lines.

M = Marker
1 = Control,
555 2 = 10uM extract
fggg:: treated PC-3 cells,
700 bp (48 hrs treatment)
500 bp 3 = 2uM extract
300 bp treated PC-3 cells

200 bp

(72 hrs treatment)
4= 2uM extract

treated PC-3 cells
(96 hrs treatment)

Figurel. DNA Fragmentation of aqueous extract by Ipomoea sepiaria on PC-3 cell lines

The expression levels of mRNAs for MDR1 (P-glycoprotein), with TNFa stability increased RNA
levels in all the drug-resistant cell lines. The RT-PCR MDR1, TNFa primes yielded product of 246bp
(Figure 2).

246bp

M = Marker, 1 = Control,

2 = 10uM extract treated MCF-7 cells, (48 hrs treatment)
3 = 2uM extract treated MCF-7 cells (72 hrs treatment)
4= 2uM extract treated MCF-7 cells (96 hrs treatment)

Figure2. Reverse transcription PCR for TNFa
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Figure3. Protein interaction studies for MDR1 (or ABCB1) and TNF alpha

Figure 3 shows the protein interaction studies for MDR1 (or ABCB1) and TNF alpha with other
proteins like Tumor protein p53 [Acts as a tumor suppressor in many tumor types; induces growth
arrest or apoptosis depending on the physiological circumstances and cell type], TNF receptor-
associated factor 1 [Adapter molecule that regulates the activation of NF- kappa-B and JNK], ADAM
metallopeptidase domain 17 [Cleaves the membrane-bound precursor of TNF-alpha to its mature
soluble form] and TNFRSF1A-associated via death domain [The nuclear form acts as a tumor
suppressor by preventing ubiquitination and degradation of isoform pl9ARF/ARF of CDKN2A by
TRIP12]. The proteins has shown functional relationships with tumor necrosis factor-mediated
signaling pathway, cellular response to tumor necrosis factor, death-inducing signaling complex
assembly, regulation of response to external stimulus and extrinsic apoptotic signaling pathway.
Studies on DNA Ladder and cleavage through RT-PCR and protein interactions shows the presence
of relationships and signaling process between MDR1 and TNF alpha.
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